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2. 无瓣海桑冬夏两季的 SLA 均和纬度呈显著负相关，但秋茄冬夏两季的
SLA 和纬度相关性不显著。冬季无瓣海桑的荧光参数(Fv/Fm、rETRmax、Ek、α)
















































Kandelia obovata, a widely distributed mangrove species in China, is the 
northern-most naturally distributed species and has been commonly used for 
mangrove reforestation. Sonneratia apetala, another popular afforestation species, 
was first introduced to China from Bangladesh in 1985 and has been planted 
throughout the southeast coastal provinces. Since then, S. apetala has been used 
extensively in mangrove afforestation, and is now second only to K. obovata in 
terms of latitudinal distribution among all mangrove species in China. To assess the 
potential for northward introduction and potential invasion of S. apetala, we selected 
the exotic S. apetala and native K. obovata populations planted in 2005 from seven 
sample sites in China, including Sanya and Haikou in Hainan Province, Leizhou and 
Shenzhen in Guangdong Province, Zhangpu and Xiamen in Fujian Province, and 
Wenzhou in Zhejiang Province, to measure leaf traits of both species. By comparing 
leaf traits of these two species across a latitudinal gradient, we aimed to explore the 
possibility of northward introduction and the invasive potential of the exotic S. 
apetala. The results are as follows: 
1. The leaf carbon content of S. apetala was lower, while specific leaf area (SLA) 
and leaf nitrogen content were higher than K. obovata. This indicates that S. apetala 
could achieve higher carbon assimilation and faster nutrient cycling than K. obovata 
by expanding leaf area and increasing leaf nitrogen content. Leaf functional traits 
(such as chlorophyll fluorescence parameters and photosynthetic parameters) of S. 
apetala were significantly higher than K. obovata, indicating that a higher net 
photosynthetic rate, photosynthetic potential, and photosynthetic nitrogen use 
efficiency, results in greater photosynthate accumulation and faster growth in S. 
apetala. These contribute to the greater plant height, stem base diameter and crown 
diameter of S. apetala than K. obovata of the same age. 















winter and summer, while the same relationships for K. obovata was insignificant. In 
addition, there was a significant negative correlation between leaf fluorescence 
parameters of S. apetala and latitude in winter, but the relationship was insignificant 
in summer. The net photosynthetic rate and transpiration rate of both mangrove 
species were negatively correlated with latitude. Soluble sugar content, however, 
showed no significant correlation to latitude for either species. Leaf traits of S. 
apetala and K. obovata were significantly different for different sample sites. 
Latitude significantly influences leaf traits and cannot be ignored in large-scale 
mangrove studies.  
3. There was a significant positive correlation between SLA of S. apetala and 
extreme low temperature in winter, whereas this relationship was insignificant for K. 
obovata. These results indicate that S. apetala can adjust SLA to different latitudes 
and has higher temperature sensitivity and higher plasticity than the native K. 
obovata, which was the main reason for introduction of S. apetala to northern 
latitudes. K. obovata has higher soluble sugar content to tolerate low temperatures 
than S. apetala. However, S. apetala has a higher tolerance for low temperatures, and 
can adapt to the lower temperatures of northward introduction, due to its higher leaf 
plasticity and faster growth rate. 
4. Leaf traits (such as SLA, Nmass, chlorophyll fluorescence parameters and 
photosynthetic parameters) of K. obovata were higher than those of S. apetala, 
which has faster growth and higher invasive potential. By adjusting SLA and soluble 
sugar contents, S. apetala possesses high leaf plasticity and cold tolerance to adapt to 
low-temperature environments. In addition, through organic matter accumulation in 
the growing season, S. apetala shows high competitive ability and invasive potential. 
In conclusion, S. apetala has obvious advantages in northward introduction as well 
as potential invasive characteristics.   
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第一章 前 言 
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20 世纪 50 年代我国尚有近 5 万 hm2 的红树林，2001 年全国湿地调查发现




























先后从澳大利亚和海南等地引种澳洲白骨壤(Avicennia marina var. australasica)、










3 年后开花结实并大量繁殖[12]，至 1998 年 10 月最高的植株达 13.5m。1993 年
10 月，国家―八五‖攻关项目红树林课题组又将无瓣海桑从海南东寨港引进到深
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